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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 




(57)Abstract: 

PURPOSE: To suppress an increase in the area of a semiconductor chip by 
decreasing the number of protection circuits of static electricity generated 
between a plurality of power source systems provided on one chip. 
CONSTITUTION: A common bus is provided in a semiconductor chip 100 and 
static electricity protection circuits 21, 22, 23, 24, 25 are connected between 
respective positive power source terminals 1, 12, 13, 14, 15 and the common bus 



101, and static electricity protection circuits 41, 42, 43, 44, 45 are connected 
between respective GND terminals 3, 32, 33, 34, 35 and the common bus 101. In 
the static electricity protection circuits 21, 22, 23, 24, 25, 41, 42, 43, 44, 45, an 
anode terminal of a diode is connected to the common bus, and a cathode 
terminal is connected to a power source terminal or a GND terminal. The 
common bus 101 is connected to a GND terminal 36 having the lowest potential. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor integrated circuit equipment characterized by having the 
common bus which connects through each and the static protection circuit of the 
power-source line of two or more circuit systems driven by electrical power 
system which dissociates and carries on a semiconductor chip and is different, 
respectively, and said circuit system, and a GND line, and gives the highest 
potential or the lowest potential in said semiconductor chip. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to a static protection 



circuit about semiconductor integrated circuit equipment. 
[0002] 

[Description of the Prior Art] In semiconductor integrated circuit equipment, as 
shown in drawing 6 as a static protection circuit, the thing of a configuration of 
having connected diodes 4 and 5, respectively is used between the signal 
terminal 2, the power supply terminal 1, and the GND terminal 3. 
[0003] When circuit actuation was explained and potential occurs with static 
electricity between the signal terminal 2 and a power supply terminal 1, when the 
potential of the signal terminal 2 is high, a charge falls out to a power supply 
terminal 1 by the forward direction of diode 4, when potential is low, a charge 
falls out for the signal terminal 2 according to the yield phenomenon of the hard 
flow of diode 4, and destruction of the internal circuitry 6 by static electricity is 
prevented. 

[0004] On the other hand, when potential occurs with static electricity between 
the signal terminal 2 and the GND terminal 3, when the potential of the signal 
terminal 2 is low, a charge falls out for the signal terminal 2 by the forward 
direction of diode 5, when potential is high, a charge falls out for the GND 
terminal 3 according to the yield phenomenon of the hard flow of diode 5, and 
destruction of the internal circuitry 6 by static electricity is prevented. 
[0005] Moreover, when potential occurs with static electricity between a power 
supply terminal 1 and the GND terminal 3, when the potential of a power supply 
terminal 1 is low, a charge falls out to a power supply terminal 1 by the forward 
direction of diodes 4 and 5, when potential is high, a charge falls out for the GND 
terminal 3 according to the yield phenomenon of the hard flow of diodes 4 and 5, 
and destruction of the internal circuitry 6 by static electricity is prevented. 
[0006] Conventionally, when the analog, the digital power supply terminal, and 
the GND terminal were carried out in common in the analog digital mixed loading 
LSI, respectively, since a desired property was no longer acquired by wiring and 
surroundings lump of the noise by the common impedance of a bonding wire, the 
desired property had been acquired by separating an electrical power system, 



respectively by them. In order to prevent the electrostatic discharge between 
different electrical power systems for this reason, as shown in drawing 7 , the 
static protection circuit was inserted among all electrical power systems. 
[0007] 

[Problem(s) to be Solved by the Invention] If a protection network had to be 
inserted and the number of electrical power systems was set to N between each 
electrical power system, when the separation number of an electrical power 
system increases, since the number of protection networks would be set to 2 Ns 
(N-1), this conventional semiconductor integrated circuit equipment had the fault 
that the number of protection networks became huge and a chip area became 
large. 
[0008] 

[Means for Solving the Problem] The semiconductor integrated circuit equipment 
of this invention is equipped with the common bus which connects through each 
and the static protection circuit of the power-source line of two or more circuit 
systems driven by electrical power system which dissociates and carries on a 
semiconductor chip and is different, respectively, and said circuit system, and a 
GND line, and gives the highest potential or the lowest potential in said 
semiconductor chip. 
[0009] 

[Example] Next, this invention is explained with reference to a drawing. 
[0010] Drawing 1 is a layout pattern for explaining the 1st example of this 
invention. 

[001 1] As shown in drawing 1 , the common bus 101 was formed in the 
semiconductor chip 100, the static protection circuits 21, 22, 23, 24, and 25 were 
connected with each forward power supply terminals 1, 12, 13, 14, and 15 
between common buses 101, and the static protection circuits 41, 42, 43, 44, and 
45 are connected with each GND terminals 3, 32, 33, 34, and 35 between 
common buses 101. 

[0012] The static protection circuits 21, 22, 23, 24, 25, 41, 42, 43, 44, and 45 use 



the diode shown in drawing 5 , connected the anode terminal 51 of diode to the 
common bus, and have connected the cathode terminal 52 to a power supply 
terminal or a GND terminal. The common bus 101 is connected to the GND 
terminal 36. 

[0013] Drawing 2 is a circuit diagram for explaining actuation of the protection 
network constituted as shown in drawing 1 . 

[0014] If the electrical potential difference by static electricity occurs between the 
signal terminal 2 and a power supply terminal 12 as shown in drawing 2 for 
example, a charge will fall out to a power supply terminal 12 through diode 5 and 
the static protection circuits 41 and 22. 

[0015] Moreover, if the electrical potential difference by static electricity occurs 
between the signal terminal 9 and the GND terminal 3, it will escape for the GND 
terminal 3 through diode 7 and the static protection circuits 22 and 41. 
[0016] The static protection circuit is inserted in all the combination between each 
terminal, and the pass from which static electricity escapes surely exists, and can 
prevent destruction of an internal circuitry 6. 

[0017] When a semiconductor chip 100 is operating state, the reverse bias of all 
the diodes of a static protection circuit is carried out, they are un-flowing, and 
there is no DC-interference during wiring connected to the both ends of diode. 
[0018] Drawing 3 is a layout pattern for explaining the 2nd example of this 
invention. 

[0019] As shown in drawing 3 , the common bus 101 was formed in the 
semiconductor chip 100, the static protection circuits 21, 22, 23, 24, and 25 were 
connected with each forward power supply terminals 1, 12, 13, 14, and 15 
between common buses 101, and the static protection circuits 41, 42, 43, 44, and 
45 are connected with each GND terminals 3, 32, 33, 34, and 35 between 
common buses 101. 

[0020] The static protection circuits 21, 22, 23, 24, 25, 41, 42, 43, 44, and 45 use 
the diode shown in drawing 5 , connected the cathode terminal 52 of diode to the 
common bus, and have connected the anode terminal 51 to a power supply 



terminal or a GND terminal. The common bus 101 is connected to the power 
supply terminal 16. 

[0021] Drawing 4 is a circuit diagram for explaining actuation of the protection 
network constituted as shown in drawing 3 . 

[0022] As shown in drawing 4 , the static protection circuit is inserted in all the 
combination between each terminal like the 1st example, and the pass from 
which static electricity escapes surely exists, and can prevent destruction of an 
internal circuitry 6. 

[0023] When a semiconductor chip 100 is operating state, the reverse bias of all 
the diodes of a static protection circuit is carried out, they are un-flowing, and 
there is no DC-interference during wiring connected to the both ends of diode. 
[0024] 

[Effect of the Invention] two or more electrical power systems which prepared this 
invention on the semiconductor chip as explained above - respectively - ** -- 
forming the common bus which connected through the static protection circuit - 
the number of former and static protection circuits - several [ of an electrical 
power system ] -- to N, what was 2Ns (N-1) is set to 2 Ns, can reduce a static 
protection circuit, and can make a chip area small. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The layout pattern for explaining the 1st example of this invention. 
[Drawing 2] The circuit diagram for explaining actuation of the protection network 
shown in drawing 1 . 

[Drawing 3] The layout pattern for explaining the 2nd example of this invention. 
[Drawing 4] The circuit diagram for explaining actuation of the protection network 
shown in drawing 3 . 

[Drawing 5] The representative circuit schematic showing an example of a static 
protection component. 

[Drawing 6] The circuit diagram for explaining an example of a static protection 
circuit. 

[Drawing 7] The layout pattern for explaining an example of conventional 

semiconductor integrated circuit equipment. 

[Description of Notations] 

1, 12, 13, 14, 15, 16 Power supply terminal 

2 Nine Signal terminal 

3, 32, 33, 34, 35, 36 GND terminal 

4, 5, 7, 8, 53 Diode 
6 Internal Circuitry 

21, 22, 23, 24, 25, 41, 42, 43, 44, 45 Static protection circuit 

51 Anode Terminal 

52 Cathode Terminal 

101 Common Bus 

102 Pad 
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[Drawing 1] 
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[Drawing 7] 
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